by D Innes Williams FRCS
Epispadias is only one example of a series of anomalies of the urinary tract affecting both sexes. Exstrophy of the bladder is the commonest of this series and I intend to outline the problems of reconstruction in both disorders. We may start by defining the objects of treatment. In the baby the most obvious handicap is the visible deformity, gross in exstrophy, less in male epispadias, and negligible in female epispadias. The most serious long-term handicap is, of course, the urinary incontinence and so the securing of some sort of control is the first objective of treatment. It must be recognized that the preservation of the upper urinary tract is at least as important as the achievement of continence and very many of the things we do, either by reconstruction of the bladder or by diversion, imperil the health of the kidneys. Next we must provide a stable abdominal wall without hernia, not always easy if the bladder is removed, since the pubes are wide apart and there is apt to be a very broad-based hernia in the lower abdomen. In the male we must aim at constructing a penis which is capable of normal intercourse. In the female we wish to stabilize the pelvic floor to prevent prolapse in later life. These, then, are the main objectives. I have not mentioned the orthopedic problem, and in fact the external rotation of the acetabula results in some waddling in early childhood, but most walk normally after a few years without any special interference, and no surgery is required specifically for this aspect of the abnormality.
Without going into a complicated discussion of the mechanism of urinary control, it is evident that normal micturition requires an active muscular bladder, normal continence between acts of micturition, and an elastic and muscular urethra with surrounding sphincteric tissue. None of these is present in exstrophy, and in epispadias they are often defective. In exstrophy the character of the bladder itself varies from case to case. Sometimes we have a supple bladder with thickened, but relatively healthy, transitional epithelium and the easy possibility of inverting it. In other cases the muscle area is small, replaced by fibrous tissue in patches, and the mucosa is sometimes grossly polypoid with glandular metaplasia or squamous metaplasia at the apex. It must be evident at the outset that no hope of continence using a reconstructed bladder is possible where the detrusor is seriously defective or the capacity of the bladder seriously reduced. In epispadias the bladder wall is usually thin, but relatively healthy. There are some cases, however, in which the capacity is extremely reduced.
In exstrophy there is no muscle surrounding the urethra and the narrowest point of the strip corresponds to the verumontanum in the male. In the female there is virtually no length to a strip which could be identifiably urethra. The muscle tissue which makes up the external sphincter is behind and often remote from the urethra: fibrous tissue joining the pubes is incorporated in the base of the bladder. In epispadias the bladder neck is again absent, so that the narrowest part of the urethra is at the verumontanum and the external sphincter is likewise defective. In the skeletal bar of fibrous tissue which runs anterior to the urethra, posteriorly and posterolaterally there is often some healthy muscular tissue to be found. Our object in reconstruction is to invert the bladder, and to form a tube of the urethra surrounded by as much muscle tissue as we can find. It will always be necessary to create some sort of bladder neck out of the lower part of the bladder. If the verumontanum remains the narrow point there is scarcely ever any hope ofcontinence.
The danger to the uppe rurinary tract, which is present in all operations performed on the exstrophiedbladder and to a lesser extent in the epispadiac bladder, arises from possible obstruction of bladder outflow with persistent residual urine in a poorly contractile bladder, resulting in infection and very often vesical calculi. The ureters enter the exstrophied bladder from behind and laterally, almost at a right angle to the bladder surface, and so reflux is almost inevitable. Reflux associated with a poorly functioning bladder and urinary infection rapidly produces ureteric dilatation and chronic pyelonephritis. It is not at all impossible to achieve some sort of urinary continence and yet to have an upper urinary tract deteriorating so rapidly that diversion is n for the protection ofrenal function.
On the genital side the handicap in the male arises from the upward chordee. The penis is sometimes small, but is more often a short and sturdy organ which after puberty is capable of a strong erectio, frequently held closely against the abdominal wall so that interourse is impossible. Te chordee is maintained (1) by the shortness of the u l strip, which cuts the corner between the abdbmen and the penis; (2) by bands of fibrous fisue which hold the corpora upwards and outwards towards the pubic tubercle; (3) by the scars which result from surgery to the bladder itlf; (4) very rarely by an intrinsic anomaly of the corpora cavernosa. It is necessary that the initial reconstruction include some measue to lengthen the urethral strip, correct the chordee, and at the same time avoid the production of tethering scars. A variety of techniques is available. The simplest consists of a V-Y plasty on the urethral strip with lateral incisions to facilitate skin closure. The initial V incision is based near the verumontanum, and has its apex near the coronal sulcus. A flap is raised and the corpora cavernosa are freed from the urethra, from the skin and from the fibrous bands which tether them upwards to the region of the pubic tubercle. Lateral incisions out into the preputial fold make more skin available for the Y closure, but a ventral mid-line relaxing incision on the penis may also be required. At least three months ghould elapse after this operation before any further procedure is undetken on the bladder.
In the male epispadias case there are now two steps to be undertaken, except in the fortunate few who have natural continence: the reconstruction of the penile urethra and the tightening of the bladder neck. In the female the latter alone is required for there seems little advantage in making a single clitoris out of a double one. The penile urethra is isolated, mobilized laterally and rolled into a tube. The overlying adventitial tissue is sutured with continuous catgut and the skin with continuous subcuticular nylon. On the glans, two areas are bared of their mucosa on either side of the central urethral strip and the glans is rolled up to give a terminal meatus. The only difficulty arises at the junction between the skin and the glans, but careful suturing of skin flaps to bared areas at the coronal sulcus should prevent fistula formation here. The effective construction of a tube for the passage of urine is not usually a matter of great difficulty; the sexual success of the penis depends on its size and upon the efficiency with which the first stage, correcting the chordee, has been carried out.
The attainment of continence is a far more difficult problem, and as yet no ideal method has been devsed. Success depends more upon the amount of muscular tissue present before operation than upon the exact operative technique.
Various sling techniques are available which I have used chiefly in girls, but the procedure which aims at creating a bladder neck and urethra from the lower part of the bladder, as originally proposed by Young (1922) , has prohably the best hope of success. 1Th bladder is approached through a Pfannenstielincision and the area of the posterior urethra is freed from the fibrous bar unting the pubes. The bladder and urethra are opened by a vertical midline inci: the uret6ric orific are defined. Almost always the ureters must be re-implanted, (1) to move thr orfi to a higher level to allow for the bladder neck reconstuction, (2) to prevent reflux; it must be emphasized that if the bladder neck is tightened in the presence of reflux there is likely to be a serious deterioration of the upper urinary tract. Trianguar areas of mucosa are excised on either side of the central strip of mucosa which should extend for 2-3 cm from the verumontanum, and this is closed as a tube. Hotizontal incisions are then made in the musculature at the level of the new bladder neck and laps of muscle so formed are wrapped around the urethral tube: the urine must, of course, be diverted suprapubically. results in incontinent epispadias are shown in Table 1 .
With regard to exstrophy of the bladder, my present practice is to reserve reconstructive surgery for the child with a bladder of good capacity and healthy mucosa which is easily inverted to form a reservoir. Girls are somewhat more favourable cases than boys in this respect; in boys it is essential that the penis should not be very small if surgery is to be attempted.
An iliac osteotomy is performed in cases under 2 years of age, a procedure which greatly facilitates the abdominal wall reconstruction. The reconstructive operation itself starts with an incision around the mucocutaneous junction. The bladder is separated from the rectus sheath and at the lower end the plane immediately behind the pubis is opened up, severing the fibrous bands which join the bladder to the bone. The ureters are re-implanted now, or at a later operation. The formation of the bladder neck proceeds as in epispadias and the bladder and urethra are then closed by two layers of continuous catgut. The rectus sheath and pubes can be brought together with strong catgut if an osteotomy has been performed. In other cases, flaps of rectus sheath are hinged inwards upon their medial edge as in repair of ventral hernia; the skin can be closed in the midline by advancement or by rotation flaps. I shall briefly mention my results in exstrophy: Up to July 1963, 1 attempted reconstruction in 51 cases and did primary diversion in 29. Secondary diversion was required in 31, almost always because of incontinence. Five were reasonably continent and, of these, 3 had to have diversion because of upper tract dilatation and pyelonephritis. Five did not get good control, but have not been diverted. Two died, one of poliomyelitis and the other probably as a result of retroperitoneal sepsis.
Since 1963 I have reconstructed 11 and have done primary diversions in 12, indicating a more selective approach. Of the 11 patients, 3 required secondary diversion, 3 obtained reasonable continence, 4 are still incontinent but otherwise well, and one has been lost to follow up. It is clear, however, that with this more selective use of reconstruction, the number with successful control is higher (3/11 as against 2/51 in the earlier series); and we have avoided serious upper renal tract damage. The Pattern of Bony Disruption in Naso-eimoid Injuries The naso-ethmoid fracture is a fracture of the nasal complex with crumpling of the underlying ethmoid air cells. It is often described as the 'naso-orbital fracture' (Converse & Smith 1963), but the former term has the advantage of focusing attention on the site of injury and certain structural featuresthe relative strength of the external nasal component and the extreme fragility of the underlying ethmoid complex. The diagnosis of this injury should be considered when canthal spread is noted in association with a fracture of the middle third of the face.
REFPERNCB
Review of the literature shows a strong tendency to closed treatment of these injuries (Converse & Smith 1963 , Adams 1942 , Fielding 1967 , and only rarely is an open direct approach advised (Mustard6 1964 , Dingman & Natvig 1964 . The method used most commonly is that of external nasal compression with lead plates held together by transnasal wires. Careful study of publications on the subject failed to reveal any reference to the exact nature of damage in these cases. Before the operative findings in nasoethmoid injuries are described, a short r6sum6 of the anatomy of the region will be presented.
The inner canthus is a fixed point in the depth of the naso-orbital valley, and is anchored by the internal canthal ligament. Under normal conditions, the bony valley is deep, concave and smooth.
